What is claimed is: 

1. A picture element, comprising: 

a semiconductor substrate of a first conductive type having a first surface 
thereof; 

cNtransistor located within the semiconductor substrate for amplifying charges; 

a ctWge accumulation region of a second conductive type located within the 
semiconductor substrate, the charge accumulation region having a margin that 
is oriented toward the transistor; 

a depletion itorevention region of the first conductive type located between the 
charge accumulation region and the first surface of the semiconductor 
substrate, the depletion prevention region having a margin that is oriented 
toward the transistor; and 

a transfer gate located on the first surface of the semiconductor substrate 
between the depletion prevention region and the transistor, the transfer gate 
controlling transfer of charges from the charge accumulation region to the 
transistor; 

wherein said depletion prevention region margin is not closer to the transistor 
than said charge accumulation region margin and said charge accumulation 
region margin does not coqtact f^rst surface ofjhe semiconductor 
substrate. 

2. The picture element of claim 1 , wherein the transfer gate overlaps said 
depletion prevention region margin and said charge accumulation region margin. 

3. The picture element of claim 1 wherein the transistor is a junction field effect 
transistor. 

4. The picture element of claim 1 wherein the transistbr is a bipolar transistor. 

5. The pictgre element of claim 1 wherein the transistor is a metal-oxide 
semiconductor transistor. \ 

6. The picture element described of claim 1 wherein said chaKge accumulation 
region margin is 0.0 to 0.2 pm closer to the transistor than said depletion prevention region 
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margin. 

7. The picture element of claim 1 wherein the transistor includes a gate of the 
secotSd conductive type, a channel of the first conductive type, a deep gate of the second 
conductiye type, a source of the first conductive type, and a drain of the first conductive 

5 type. 

8. Yhe picture element of claim 1 wherein the first conductive type is an N-type 
semiconductor\nd the second conductive type is a P-type semiconductor. 

9. The\icture element of claim 1 wherein the transfer gate is a metal-oxide 
semiconductor gate\ 

10 10. A solid picture element, comprising: 

a semiconductor substrate of a first conductive type having a well of a second 
y§ conductive type, and the semiconductor substrate having a first surface; 

m a charge accumulation layer of the first conductive type located in the well and 

in \ 
(jg having a first margin; 

i$f} a depletion preventionvlayer of the second conductive type located proximate 



aft 
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the first surface of the semiconductor substrate; 
a transistor for amplifying charges; and 



a transfer gate, locateqon me firsTsuffaceof the semiconductor substrate, for 
controllably transferring charges from the charge accumulation layer to the 



20 transistor; 

wherein no portion of the charge accumulation layer contacts the first surface 
of the semiconductor substrate. \^ 

1 1 . The solid picture element of claim 1 0 wherein no portion of the depletion 
prevention layer is closer to the transistor than the first margin of the charge accumulation 

25 layer. \ 

12. The solid picture element of claim 10 wherein theyfirst margin of the charge 
accumulation layer is 0.0 to 0.2 pm closer to the transistor than any portion of the depletion 
prevention layer. \ 

13. The solid picture element of claim 10 wherein the transfek^ate overlaps the 
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first margin of the charge accumulation layer. 

14. The solid picture element of claim 10 wherein the transfer gate is a metal- 
oxide Semiconductor gate. 

1 5V The solid picture element of claim 10 wherein the transistor is a junction field 
effect transistor 

16. [ TJ^solid^alcture element of claim 10 wherein the transistor is a bipolar 
transistor. 

17. The softs! picture element of claim 10 wherein the transistor is a metal-oxide 
semiconductor transistors 

18. A method of transferring a charge from a charge accumulation layer to a 
transistor of a solid picture element so as to substantially eliminate residual images, 
comprising the steps: 

locating a charge accumulation region of a first conductive type within a 
semiconductor substrate having a first surface such that no portion of the 
charge accumulation region contacts the first surface of the semiconductor 
substrate; 

locating a depletion prevention region within the semiconductor substrate 
between the charge accumulation region and the first surface; 

locating a transfer gate on the first surface of the semiconductor substrate 
such that the transfer gate overlaps a portion of the charge accumulation 
region; and 

locating a transistor within the semiconductor substrate, the transistor being in 
communication with the transfer gate for receiving a charge from the charge 
accumulation region and amplifying the charge. 

19. The method of claim 18 further comprising the step of locating the charge 
accumulation region so as to orient a first margin of the charge accumulation region toward 
the transistor and locating the depletion prevention region so that no portion of the 
depletion prevention region is closer to the transistor than the first margin of the charge 
accumulation region. 

20. The method of claim 18 further comprising the step locating a first margin of 
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the charge accumulation region 0.0 to 0.2 pm closer to the transistor than any portion of the 
depletion prevention region. 

21. The method of claim 18 wherein the transistor is a field effect transistor. 

22. The method of claim 18 wherein the transistor is a bipolar transistor. 

23. The method of claim 18 wherein the transistor is a metal-oxide semiconductor 
transistor. 

24. The method of claim 18 wherein the transfer gate is a metal-oxide 
semiconductor gate. 

25. method of manufacturing a solid picture element having a semiconductor 
substrate of a fihst conductive type with a well of a second conductive type, a transistor for 
amplifying chargesv a charge accumulation region of the first conductive type located within 
the semiconductor substrate and having a margin located a first distance from the 
transistor, a depletion prevention region of the second conductive type located between the 
charge accumulation regiofo and an upper surface of the semiconductor substrate and 
having a margin located a sehond distance from the transistor, and a transfer gate coupled 
to the upper surface of the semiconductor substrate overlapping a portion of the depletion 
prevention region and the transisto^ comprising the steps: 

implanting ions of the first conductive type at a first angle to the upper surface 
of the semiconductor substrate using the transfer gate as a mask and forming 
the charge accumulation re^n/Jsuch that it is within the semiconductor 
substrate and does not cpntacflt^e upper surface of the semiconductor 
substrate; and 



implanting ions of the second conductive type at a second angle to the upper 
surface of the semiconductor substrate using the transfer gate as a mask and 
forming the depletion prevention region such\that it is between the charge 
accumulation region and the upper surface of the semiconductor substrate; 

wherein the first angle is not greater than the secohd angle thereby causing 
the first distance of the charge accumulation region margin to the transistor to 
be no greater than the second distance of the depletionWevention region 
margin to the transistor. \ 
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26. The method of claim 25 wherein the first angle is between 30 degrees and 80 
degrees and the second angle is substantially 90 degrees. 

27. \The method of claim 25 wherein the first angle is between 40 degrees and 60 
degrees and tfie second angle is substantially 90 degrees. 

5 28. The qiethod of claim 25 wherein the first angle is between 30 degrees and 80 

degrees and the sedond angle is between 80 degrees and 90 degrees. 

29. The metlrbd of claim 25 wherein the first angle and the second angle are 
substantially equal and the charge accumulation region margin and the depletion 
prevention region margin are substantially the same distance from the transistor. 

10 30. The method of claim 25 wherein the second distance from the transistor to 

the depletion prevention region margin is between 0.0 and 0.2 pm greater than the first 
O distance from the transistor to the\harge accumulation region margin. 

yp 31. A method of manufacturing a solid picture element having a semiconductor 

Lt substrate of a first conductive type witn\a well of a second conductive type, a transistor for 

it! amplifying charges, a charge accumulation region of the first conductive type located within 

^ the semiconductor substrate and having a naargin located a first distance from the 

O transistor, a depletion prevention region of tpeAecond conductive type located between the 

S charge accumulation region and an up\^e^urfab§ s o^ substrate and 

43 having a margin located a second distance from the transistor, and a transfer gate coupled 

fQ to the upper surface of the semiconductor substrate^overlapping a portion of the depletion 
prevention region and the transistor, comprising the steps: 

implanting ions of the first conductive type into the semiconductor substrate 
using the transfer gate as a mask and forming the charge accumulation region 
such that it is within the semiconductor substrate and does not contact the 
25 upper surface of the semiconductor substrate; 

locating an oxide film on the transfer gate thereby increasing the footprint of 
the transfer gate on the upper surface of the semiconductor substrate; and 

implanting ions of the second conductive type into the serniconductor 
substrate using the transfer gate with oxide film as a mask and forming the 
30 depletion prevention region such that it is between the charge^accumulation 
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region and the upper surface of the semiconductor substrate, and the first 
distance of the charge accumulation region margin to the transistor is not 
greater than the second distance of the depletion prevention region margin to 
the transistor. 

5 32. The method of claim 31 further comprising the step of selecting a thickness of 

the oxide film sq that the second distance is not more than 0.2 pm greater than the first 
distance. 

33. The rr^ithod of claim 31 further comprising the step of selecting a thickness of 
the oxide film so that the first distance approximately 0.1 pm less than the second distance. 

10 34. A method \>f manufacturing a solid picture element having a semiconductor 

substrate of a first conductive type with a well of a second conductive type, a transistor for 
^ amplifying charges, a charge^ accumulation region of the first conductive type located within 
s the semiconductor substrate and having a margin located a first distance from the 

yg \ 

ru transistor, a depletion preventions region of the second conductive type located between the 

jfi charge accumulation region and an upper surface of the semiconductor substrate and 

O having a margin located a second distance from the transistor, and a transfer gate coupled 

T " to the upper surface of the semiconductor substrate overlapping a portion of the depletion 

h% V \ 

2= prevention region and the transistor, comprising the steps: 

™ implanting ions of the first conductive type into the semiconductor substrate 

§b using the transfer gate as a m^s(^ai ^formin g,ihe charge accumulation region 

such that it is within the semiconductor substrate and does not contact the 

upper surface of the semiconductor\ubstrate; 

locating and etching an insulating film on an end wall of the transfer gate; and 

implanting ions of the second conductivei^pe into the semiconductor 
25 substrate using the insulating film as a mask and forming the depletion 

prevention region such that it is between the charge accumulation region and 
the upper surface of the semiconductor substrate, and the first distance of the 
charge accumulation region margin to the transistW is not greater than the 
second distance of the depletion prevention region margin to the transistor. 

30 35. The method of claim 34 further comprising the step ofNocating and etching 

the insulation film so that the first distance is not less then 0.2 pm of t\e second distance. 
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\ 36. The method of claim 34 further comprising the step of implanting the ions of 
the second conductive type at an angle to the upper surface. 

37\ The method of claim 34 further comprising the step of implantation the ions of 
the second\;onductive type at an angle to the upper surface of between 80 degrees and 90 
5 degrees. 

38. AViethod of manufacturing a solid picture element having a semiconductor 
substrate of a firs^^onductive type with a well of a second conductive type, a transistor for 
amplifying charges, a charge accumulation region of the first conductive type located within 
the semiconductor suofetrate and having a margin located a first distance from the 
10 transistor, a depletion prevention region of the second conductive type located between the 
charge accumulation regionyand an upper surface of the semiconductor substrate and 



having a margin located a second distance from the transistor, and a transfer gate coupled 
^ to the upper surface of the semiconductor substrate for transferring charges from the 
ifi charge accumulation region to thesjransistor, the method comprising the steps: 

1^* forming a mask layer on\the semiconductor substrate, the mask layer having a 

~ \ 

y mask margin located a third distance from the transistor; 

:L implanting ions of the first/conductive\type into the semiconductor substrate 

go using the mask layer as a mask and forming the charge accumulation region 

such that the charge accumulation^ the semiconductor 

2(5 substrate and does not contsfct theVipper surface of the semiconductor 

substrate; 

removing the mask layer; 

forming the transfer gate on top of the semiconductor substrate and locating 
an end margin of the transfer gate such that the end margin is located a fourth 
25 distance from the transistor and the fourth distance is greater than the third 

distance of the mask margin from the transistor; and 

implanting ions of the second conductive type into the semiconductor 
substrate using the transfer gate as a mask and forming the depletion 
prevention region such that it is between the charge accumulation region and 
30 the upper surface of the semiconductor substrate and thewst distance of the 

charge accumulation region margin to the transistor is less tn^n the second 
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distance of the depletion prevention region margin to the transistor. 

39. The metho^oLclahri 38 wherein the third distance and the fourth distance are 
selected such that the first dUtahGeisT not less than the second distance by more than 0.2 
pm. 
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